1. Introduction {#sec0005}
===============

Neuroendocrine carcinoma (NEC) of the large intestine and rectum is an uncommon type of neuroendocrine tumor (NET) that accounts for \<1% of all colorectal cancer \[[@bib0005], [@bib0010], [@bib0015]\]. The clinical development of NEC includes very destructive and aggressive growth, followed by rapid spread; it is accompanied by a significant tendency to metastasis \[[@bib0010]\]. These aggressive tumors cause serious health problems, such as colonic obstruction and exclusion of internal organs \[[@bib0020]\]; clinically, it results in a poor prognosis \[[@bib0010]\].

The incidence of NETs has increased, probably due to improved diagnosis and the availability of very specific and sensitive modalities, like endoscopy, computed tomography (CT scan), magnetic resonance imaging (MRI), ultrasonography (USG), and scintigraphy \[[@bib0025]\].

The incidence rate by age increased sixfold from 1973 (1.09 per 100,000) to 2012 (6.98 per 100,000) \[[@bib0030]\]. In Indonesia, accurate data on this tumor have not been obtained. Here, we report a serial case of Gastrointestinal NET (GI-NET) found in the descending colon and sigmoid in a patient in our referral hospital. This case series has been reported in line with the PROCESS criteria \[[@bib0035]\].

2. Case presentation {#sec0010}
====================

2.1. Case 1 {#sec0015}
-----------

A 66-year-old man was admitted to our hospital after a previous laparotomy surgery in a tertiary hospital. Before the surgery, the patient had abdominal distension for three days and diarrhea for two weeks, which led to his admission to the hospital. The patient was diagnosed with peritonitis in the tertiary hospital. On August 13th, 2018, sigmoidectomy (Hartmann's procedure) and primary closure of perforated caecum was performed in the tertiary hospital. The post-surgical diagnosis was peritonitis caused by perforated caecum and distal sigmoid colon tumors. The histopathology results on August 29th, 2018, showed neuroendocrine carcinoma with a near incision edge; all lymph node specimens were tumor-free ([Fig. 1](#fig0005){ref-type="fig"}).Fig. 1Histopathology slide showing: A) NET invading the submucosa (Hematoxylin-eosin staining, 4x); B) positive result for chromogranin A in neoplastic cells (the nuclei are blue and cytoplasm was brown) (black arrows); C) positive brown-stained cytoplasm for synaptophysin in neoplastic cells (white arrows).Fig. 1

The patient came to our institution on November 12th, 2018, and reevaluation was conducted; abdominal ultrasound showed no sign of metastasis as well as other intra-abdominal organs within normal limits. Thoracic x-ray examination showed no sign of metastasis. The lopography result was within normal limits: the distance of the rectosigmoid colon from the distal descending colon was aproximately 9.5 cm. Laboratory tests showed hemoglobin 12.3 g/dl; white blood cell 16.0 × 10^3^/ul; platelets 493,000/ul; albumin, liver function test values, and other biochemical parameters within normal limits; and carcinoembryonic antigen (CEA) tumor markers within normal levels. We operated close the stoma. The post-operative period was uneventful, with removal of a drain on postoperative day 4, and the patient was discharged on the 5th post-operative day. Patient showed no signs of recurrence during the two-year follow-up period.

2.2. Case 2 {#sec0020}
-----------

A 45-year-old woman came to the emergency room at our hospital with the chief complaints of abdominal distention and inability to defecate for seven days before entering the hospital on March 29th, 2018. Laboratory findings showed an elevated white blood cell count (12,480/μL), slightly decreased hemoglobin level (9.4 mg/dL), and CEA tumor markers 43.15 ng/m (high). A 3-position abdominal X-ray was performed and showed large bowel obstruction. Left hemicolectomy was performed with end-to-end anastomosis (see [Fig. 2](#fig0010){ref-type="fig"}).Fig. 2Intraoperative findings: A) showing the descending colon mass (yellow arrow); B) and C) left hemicolectomy with end-to-end anastomosis; D) gross photomicrograph of left hemicolectomy specimen showing a large ulcerated mass/growth around 7 × 6 × 5 cm infiltrating the serosa (blue arrow).Fig. 2

Removal of a drain was performed on postoperative day 5, and the patient was discharged 8 days postoperative with a good condition. On March 23rd, 2018, prior to surgery, patient came to outpatient department in tertiary hospital with abdominal distention then an abdominal CT scan with contrast had been conducted that showed descending colon tumors ([Fig. 3](#fig0015){ref-type="fig"}). The pathology report showed a malignant tumor, which showed neuroendocrine carcinoma ([Fig. 4](#fig0020){ref-type="fig"}). From May 8th, 2018, until August 30th, 2018, the patient underwent five cycles of chemotherapy with 5 FU 700 mg, Cisplatin 98 mg, and octreotide acetate 20 mg, which was administered by the department of oncology in our institution. On November 8th, 2018, a chest x-ray showed normal limits and no sign of metastasis. On November 13th, 2018, a colon in loop showed a stenotic impression in the lower descending colon and colitis in the descending colon. Also on November 13th, 2018, plain abdominal x-ray was performed, with the impression that there were no radiological abnormalities in the abdomen. On November 15th, 2018, a whole abdominal MSCT was performed with the impression of minimal ascites and hepatomegaly accompanied with right hepatic lobe lesions (suggestive of metastatic tumors), as well circular thickening of descending colon (suggestive of descending colon tumors) ([Fig. 5](#fig0025){ref-type="fig"}).Fig. 3Preoperative MSCT scan with contrast shows large (7 cm) mass in descending colon tumor (yellow arrow).Fig. 3Fig. 4Histopathology slide showing: A) NEC infiltrating the submucosa (HE 4x); B) positive result for Chromogranin A in neoplastic cells (the nuclei are blue and the cytoplasm was brown) (blue arrows); C) positive result for the brown-stained cytoplasm for synaptophysin in neoplastic cells (black arrows).Fig. 4Fig. 5Surveillance MSCT scan with contrast shows hepatomegaly accompanied with right hepatic lobe lesion (yellow arrow).Fig. 5

3. Discussion {#sec0025}
=============

With more than 100,000 cases, NET has a higher prevalence rate than gastric and pancreatic cancer \[[@bib0040]\]. The incidence of NET has increased by around 40--50 cases per million people per year. This may be due to improved diagnosis and the development of suitable, sensitive ways to measure this tumor, such as immunohistochemistry like chromogranin A (CgA) and diagnostic methods for tumor detection \[[@bib0030]\]. In the cases described---two GI-NET patients with symptoms of peritonitis and intestinal obstruction in Indonesia---accurate data regarding this tumor had not been obtained. The central hospital of Surabaya, Indonesia saw 5 cases over a period of 2 years (2008--2010) \[[@bib0045]\]. In contrast, our hospital saw 2 cases in 2018 alone. In most neuroendocrine tumors, the symptoms that appear are only a consequence of the growth of the tumor itself.

Data from the Surveillance, Epidemiology, and End Results (SEER) program indicated that the incidence of NET in the United States was 6.98 cases per 100,000 people in 2004 \[[@bib0030]\]. This analysis suggested that the rate of NET is increasing and that the prevalence of individuals with NET in the United States may exceed 170,000 \[[@bib0030]\]. Other independent studies in the SEER database also found that the incidence of GI NET increased during the period 1975--2008 \[[@bib0050]\]. The reason for this increase is uncertain, even though it appears that better diagnosis and classification is one factor \[[@bib0050]\]. Most NETs occur in the gastrointestinal tract (67.5%) and in the respiratory tract (25.3%). The most common locations of NETs in the GI tract are the small intestine (38%), rectum (34%), large intestine (16%), stomach (11%), and unknown sites (1%) \[[@bib0055]\].

NETs can be cancerous or benign; if NETs are malignant, the tumor has the potential to metastasize, although the tumor itself grows very slowly \[[@bib0025]\]. Symptoms tend to be vague and nonspecific, and these symptoms are often related to the mass effects of the tumor \[[@bib0020]\]. These can include vague abdominal colic, abdominal distention, weight loss, bleeding, obstruction, and constipation. However, the majority of the patients have no symptoms. Non-functional tumors can cause symptoms such as abdominal colic (68--78%), weight loss (32--50%), jaundice due to biliary obstruction or metastasis (21--50%), or vomiting (36%) \[[@bib0005],[@bib0040]\].

When NET is present in the rectum, symptoms may include gastrointestinal bleeding, change in bowel habits, anorectal discomfort, and pruritus ani \[[@bib0060],[@bib0065]\]. There may also be nonspecific local effects of the tumor. For example, fibrosis from carcinoid tumors may cause obstruction from adhesions or stricture of the intestinal lumen, hydronephrosis, and subsequent renal failure, or mesenteric ischemia from constriction of the mesenteric vessels \[[@bib0025]\]. The pathogenesis of this fibrosis is poorly recognized \[[@bib0070]\].

About 10% of patients with NETs will experience carcinoid syndrome, caused by the overproduction of serotonin or other hormones secreted by some NETs, ​​which often presents after the cancer spreads to other body parts \[[@bib0040]\]. Common symptoms are gut hypermotility (diarrhea), hot red flushing in the face, palpitations, and asthma attacks \[[@bib0070]\]. As stated, these symptoms occur in less than 10% of all patients, since the syndrome requires the presence of hepatic metastasis \[[@bib0075]\].

In our cases, the first patient, a 66-year-old man, presented with a history of sigmoidectomy and primary closure of a perforated caecum. The patient had a history of non-specific abdominal symptoms, including abdominal distention for three days and diarrhea for two weeks before being admitted to hospital. The tumor was found in the sigmoid colon at the time of the surgery and was confirmed by a histopathology study as a neuroendocrine tumor ([Fig. 1](#fig0005){ref-type="fig"}). The history of this patient is consistent with the literature, in that some patients with NETs can experience abdominal distention and changes in bowel habits. In contrast to the first patient, our second patient, a 45-year-old woman, presented with abdominal distention and inability to defecate for seven days. This patient experienced obstructive symptoms of NET. Liver metastasis of descending colon tumors was also found approximately eight months after a left hemicolectomy.

Patients with suspected NETs should undergo biochemical evaluation. Traditionally, several plasma, serum, and urine markers have been evaluated as predictors of tumor progression in NETs, including 5-hydroxy indole acetic acid (5-HIAA), chromogranin A (CgA), serotonin, neuron-specific enolase (NSE), neurokinin A, E-cadherin, or neuropeptide K \[[@bib0080]\]. Currently, CgA and 5-HIAA are commonly used in the clinical routine for diagnosing and following up with patients with NETs \[[@bib0065],[@bib0080]\]. The literature states that various tumor markers---including neuron-specific enolase (NSE) and chromogranin A (CgA)---have been evaluated as sources for detecting NETs and as indicators of tumor development and response to therapy \[[@bib0040]\]. Neuron-specific enolase has varying sensitivity (32%) and high specificity (100%) as a serum marker for NETs \[[@bib0085]\].

Elevated levels of CgA serum have been associated with poorer prognosis. CgA is sometimes used as a biochemical marker in non-functioning tumors. One meta-analysis calculated the sensitivity of CgA to range from 67% \[[@bib0085]\] to 73% \[[@bib0090]\] and its specificity to range from 86 \[[@bib0085]\] to 95% \[[@bib0090]\]. Increased circulating CgA levels are found in approximately 70% of NETs, both functional and non-functional---even in non-neoplastic cases, such as hepatic impairment, atrophic gastritis, and renal insufficiency. Gastritis patients with proton pump inhibitor (PPI) therapy can give false-positive results; therefore, in general, it should not be relied upon in isolation as a diagnostic test \[[@bib0095],[@bib0100]\].

The most-commonly employed marker in patients suspected of having a carcinoid tumor is urinary 5-hydroxy indole acetic acid (5-HIAA). Serotonin is a neurotransmitter that is produced mainly in the brain but also in the bronchi and gastrointestinal tract; it is degraded in the liver, and its metabolite 5-HIAA is excreted through urine \[[@bib0100]\]. Usually, 5-HIAA is only present in small amounts in the urine, but it can increase in carcinoid syndrome. The 5-HIAA sensitivity was seen to be 65--75% with a specificity of 100% \[[@bib0085]\].

Imaging has a vital role in locating the primary tumor, identifying the location of metastasis site(s), and assessing the response to treatment \[[@bib0045]\]. In this case series, the initial imaging was used to determine tumor reaction and to evaluate the resectability of the tumor. Imaging included an ultrasound examination, computed tomography (CT), and magnetic resonance imaging (MRI) \[[@bib0065]\]. The European Neuroendocrine Tumor Society (ENETS) guidelines recommend using CT or MRI for patients with tumors larger than 10 mm in size and for recurrence and suspected metastasis to other organs \[[@bib0065]\].

According to the World Health Organization (WHO)'s classification (2019), NET is determined by histopathology and biological characteristics, including grading of tumor cells, size and location of primary tumors, a proliferation of tumor cell markers, local and vascular invasion, and production of active biological substances ([Table 1](#tbl0005){ref-type="table"}). The classification includes well-differentiated endocrine tumors (low grade = G1, intermediate grade = G2, high grade = G3) and poorly-differentiated endocrine tumors (high grade = G3). Tumor differentiation and tumor grade often correlate with mitotic count and Ki-67 proliferation index \[[@bib0105]\]. The most commonly used histologic classification schemes include both the European Neuroendocrine Tumor Society and WHO systems, incorporate mitotic rate and Ki-67 index \[[@bib0110]\].Table 1WHO Classification of NET (2019) \[[@bib0100]\].Table 1DifferentiationGradeGI-NET (excluding pancreas)Well-differentiatedLow Grade (G1)\<2 mitoses/10 HPF and/or \<3% Ki-67 indexIntermediate Grade (G2)2--20 mitoses/10 HPF and/or 3--20% Ki-67 indexHigh Grade (G3)\>20 mitoses/10 HPF and/or \>20% Ki-67 indexPoorly differentiatedHigh Grade (G3)\>20 mitoses/10 HPF and/or \>20% Ki-67 index

The characteristics of the NETs in our patients were described in the histopathology report, which is summarized in [Table 2](#tbl0010){ref-type="table"}. Histopathology study of both patients did not include the Ki-67 index in the examination.Table 2The Histopathology and Biological Characteristics of the NETs in Our Cases.Table 2Histopathology examinationCase 1Case 2Anatomical site of tumorSigmoid colonDescending colonDiagnosisPeritonitis caused by caecum perforationMechanical bowel obstructionGradecT4N0M0 (stage IIIA)cT4N0M1 (stage IV)Mitotic rateHigh mitotic rateLow mitotic rateSize of tumor4 × 10 cm7 × 6 × 5 cmPresence of multiform diseaseNegativeNegativePresence of vascular invasionNegativeNegativePresence of perineural invasionNegativeNegativeLymph node metastasisNegativeNegativeMargin statusPositivePositive

The American Joint Committee on Cancer (AJCC) Manual, 8th edition, has created staging definitions according to T, N, M \[[@bib0115]\]. The definitions and the TNM Staging System for Neuroendocrine Tumors in the Colon and Rectum (carcinoid tumors) are found in [Table 3](#tbl0015){ref-type="table"}, [Table 4](#tbl0020){ref-type="table"}.Table 3Definitions for T, N, M.Table 3TPRIMARY TUMORTxPrimary tumor cannot be assessedT0No evidence of primary tumorT1Tumor invades the lamina propria or submucosa and is ≤2 cmT1aTumor \<1 cm in greatest dimensionT1bTumor 1--2 cm in greatest dimensionT2Tumor invades the muscularis propria or is \>2 cm with invasion of the lamina propria or submucosa.T3Tumor invades through the muscularis propria into subserosa tissue without penetration of overlying serosa.T4Tumor invades the visceral peritoneum (serosa) or other organs or adjacent structures.\*Note: For any T, add "(m)" for multiple tumors \[TX (\#) or TX(m), where X = 1−4 and \# = number of primary tumors identified\*\*\]; for multiple tumors with different T, use the highest.\
\*\*Example: If there are two primary tumors, only one of which invades through the muscularis propria into the subserosa tissue without penetration of the overlying serosa, we define the primary tumor as either T3(2) or T3(m).NREGIONAL LYMPH NODESNxRegional lymph nodes cannot be assessedN0No regional lymph node metastasisN1Regional lymph node metastasisMDISTANT METASTASISM0No distant metastasisM1Distant metastasisM1aMetastasis confined to liverM1bMetastases in at least one extrahepatic site (e.g., lung, ovary, nonregional lymph node, peritoneum, bone)M1cBoth hepatic and extrahepatic metastasesTable 4AJCC Prognostic Group.Table 4TNMStage IT1N0M0Stage IIAT2N0M0Stage IIBT3N0M0Stage IIIAT4N0M0Stage IIIBT1N1M0T2N1M0T3N1M0T4N1M0Stage IVTx, T0Any NM1T1Any NM1T2Any NM1T3Any NM1T4Any NM1

We classified the first patient as cT4N0M0 (stage IIIA) based on clinical characteristics and as pT4N0M0 (stage IIIA) according to the histopathology findings. Unlike the first patient, the second patient had a history of liver metastasis with ascites, gall bladder stones, and hepatomegaly, which was found in surveillance eight months after the initial surgery. We classified this patient as cT4N0M1 (stage IV).

If possible, radical surgery is the standard therapy for NETs. If there is locoregional or liver metastasis, debulking surgery can be performed, with the possibility of the tumor being removed at almost 90% \[[@bib0120]\]. It is recommended to perform palliative surgery in the following clinical situations: in primary tumors with non-operable liver metastases (especially functional NETs), because symptoms correlate with neoplastic masses; if the primary tumor is localized in the small intestine, because it can cause intestinal obstruction; and in the context of surgery that allows for subsequent multimodal treatment \[[@bib0125]\].

Resection of the GI-NET must be followed by adequate regional lymph node resection (including all palpable tumors, where feasible) and thorough exploration of the associated synchronous primary tumors (15%--30% incidence) \[[@bib0125]\].

In the first case, we performed Hartmann's procedure and primary closure on the perforated caecum, because the tumor was located in the sigmoid colon. For our second patient, we performed left hemicolectomy with end-to-end anastomosis, because of the descending colon tumor. This surgical treatment was consistent with NCCN recommendations for locoregional disease---that is, bowel resection with regional lymphadenectomy.

Within 3--12 months after the operation, it is necessary to perform GI-NET surveillance, which consists of history-taking and physical examination, biochemical marker examination (as clinically indicated), abdominal pelvic multiphasic CT or MRI (as clinically indicated), and chest CT with or without contrast (as clinically indicated).

Both of our patients underwent surveillance within one year after the resection. The first patient underwent surveillance at three months after the resection. The surveillance included abdominal ultrasound (which showed no signs of metastasis), chest x-ray (which found no sign of metastasis), and lopography results (which were within normal limits with a distance of 9.5 cm between the proximal and distal colon). Our second patient underwent surveillance at eight months after the resection. The surveillance included chest x-ray (which showed the heart and lungs were within normal limits), colon in loop (which showed colitis and stenosis in the lower descending colon), and whole abdominal MSCT (which showed minimal ascites, gallbladder stones, and right hepatic lesions, which is suggestive of metastatic tumor).

The prognosis for patients with NETs varies according to the stage at diagnosis, the histologic classification, and the primary site of the tumor. Tumors measuring \> 2 cm with invasion of muscularis propria at the time of diagnosis has an overall poor prognosis, with 5-year survival rates of only 33--42%. The first patient was classified as stage IIIA with the following histopathology characteristics: all lymph nodes were free of tumors, high mitotic rate, and the primary site of the tumor was in the sigmoid colon. The second patient was classified as stage IV with liver metastasis, the histopathology characteristic of low mitotic rate, and the primary site being in descending colon. Both of the patients had a poor prognosis due to muscularis propria invasion and thus had the 5-year survival rates mentioned above.

4. Conclusion {#sec0030}
=============

Two uncommon cases of colon and sigmoid colon carcinoma with neuroendocrine features in patients with peritonitis and large bowel obstruction were described. Because of the rapid growth pattern of GI-NET, it is difficult to manage; therefore, early diagnosis, careful management, and thorough understanding of the disease are very important. Staging and classification systems for GI-NETs are likely to continue to evolve, along with further advancement of tumor-directed diagnostic and therapeutic modalities, as our understanding of GI-NET continues to grow over time. We hope that our case series can enhance the information related to GI-NETs and help clinicians better understand this disease.
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